The paper present the analysis outcomes on the catching-up process. Additionally it seeks for identifying the "convergence clubs" in crossnational section. It implements a traditional analysis of convergence tracking the catching-up process as well as the per capita income dynamics across time. The author finds no statistically significant relationship between average annual GDP PPP per capita growth rates (as exponential growth rate) and initial GDP PPP per capita (as natural logarithm) in a selected group of countries. The author also identifies the existence of "rich country cluster" and "poor country cluster" in the analyzed sample. The author applies for statistical analysis the country sample composed from 101 economies. All data concerning GDP PPP per capita are drawn from the IMF World Economic Outlook Database 2011. The time coverage is 1980-2010.
Introduction
Looking at the world map, a wide array of differences of different kinds is easily noticed. From strictly economic point of view, income inequalities seem to be crucial. No surprise that the changes of per capita income disparities are the in the very centre of the interest of economists, and as we know the income may differ between regions/countries for a number of reasons. However many empirical studies have been completed to find out about the directions, dynamics and reasons of such differences, no univocal answer has been obtained so far. Different levels of GDP per capita are common in recent global economy. As different economies experience different GDP annual growth rate, the inequalities in average levels of GDP per capita across countries engrave. Such inequalities are even more visible as time passes by, and some poorer economies experience substantial difficulties in catching up with the high income countries. Analyzing the cross country GDP per capita levels, it can be seen that world economy is dived into two crucially different "worlds" -one constitutes countries with relatively high income, while the second one is composed out of the economies which are permanently lagging behind. The problem of catching up among countries is also connected with problems of catching up. It also implies the existence of the so called "club convergence", which is recognized for group countries of similar features when GDP levels and GDP dynamics are taken into account. The paper focuses on the question of income convergence among countries as well as discusses the phenomenon of the existence of club convergence. The author also wishes to verify the hypothesis about the possible catching up process that relatively poor countries are supposed to undergo.
Convergence clubs -theoretical considerations.
Present world economy is experiencing high income inequalities among countries. What is even more, there is much evidence on growing disparities among countries when theirs GDP per capita is taken into account. The income inequalities cannot be denied in any way, and that is rather obvious that different countries tend to undergo incomparable growth trajectories. It is not possible to assume that all counties follow the same growth process, and one must admit that the growth path is unique for each economy. The existence of such extreme and unquestionable disparities is even more surprising when the hypothetical possibilities of stimulating economic growth are taken into consideration. Such inequalities are not solely noticeable within countries but among them. Country`s performance considering economic growth is uneven. Such crucial difference in annual GDP per capita growth enhance growing gap between the rich and poor countries. Yet, there is much debate on whether countries tend to converge or rather diverge over time. Despite a multiple cross-national empirical studies there is no clear evidence on permanent cohesive tendencies among countries. Many studies proof the existence of income convergence countries, as well as the lack of it. What shall be stressed here, in the growth economics literature, some define convergence as the process of approaching economies to the arbitrary defined state growth path, but also there is a stream that defines convergence as a catching-up process. That catching-up mainly refers to the poor countries, which shall catch up with the rich ones. In recent literature overview there is a large strand of the detailed studies of the income convergence phenomena among countries. So far, the results are mixed and they do not give the strict answer to the question on the convergence. There is an essential need to shed a brighter light on the issues associated with the income convergence in cross-national samples, as well as to learn more about the question of forming convergence clubs. Many deep empirical analyses have been run, but so far, there is no unique theory that would explain the reason of why countries converge or diverge within some specific groups. What is even more there is many difficulties with defining the "groups". The term of "group of rich countries" or "group of poor countries" still is very general and does not tell much. The issues on convergence clubs and -what is strictly associated -existence of the so called club convergence, concentrate mainly on the analysis of the incidence of reduction in income gaps (divides) among countries assuming that each one is at a different stage of the overall development. In economic theory we can conclude on the existence of a convergence clubs if within a country group one can positively verify the hypothesis on a negative relationship between initial GDP per capita and average annual growth rate. If such relationship is statistically proofed it is justified to state that these countries create a convergence club. To clarify the concept of the convergence clubs, as to identify the groups of countries where the growth processes are assumed similar requires the arbitrary setting an income threshold. According to the set income threshold counties should be sorted into groups in order to identify the different growth paths they follow. In recent studies we can find on the convergence among world`s best performing countries. However, even though we suppose intuitively that the convergence takes place, the likelihood of confirmations of finding the convergence among countries grouped by hazard is lower than finding about the divergence processes within the group. In addition, it is widely thought that the convergence processes are much more visible in relatively poor countries than in the rich ones. As proofed in some studies the "nature of convergence at the top and bottom ends of the income spectrum also differs: catch up at the top and downward convergence at the bottom † ". In Rostow ‡ works he concludes that world economies do converge over time. The changes observed are as if the poor countries catch up with high income ones. Other conclusions on income convergence we can find in the works of Baumol § -he identifies three different convergence clubs: (1) high income and industrialized countries which strongly converge; (2) middle income countries where the convergence is not proofed strongly; and (3) low income and poor countries where the rather the divergence is observed. Concluding -countries due to their different initial conditions they follow different growth paths. Also in works of Romer ** and Lucas † † , we find much on the issues, where there is some evidence on the convergence on the global sample. However some convergence tendencies are observed while countries are grouped, in the cross national study no such evidence is proofed. It means that in the global sample the hypothesis about the existing of negative relationship between the GDP per capital initial level and annual rate of GDP growth cannot be confirmed. In the literature (see Quah, Lipsey, Zejan) there is also clear distinction between the two types of convergence clubs. One of the "clubs" can be 
5
convergence. The upward convergence takes place in case of poor countries catch up with the high income economies. The downward convergence is observed in case of wealthier countries where the growth of GDP per capita among the countries is hardly visible, and sometimes the growth rates are even negative. Obviously, the distinction between the two does not have to mean that within groups there are observed some convergence or divergence tendencies. The relationship between the "clubs" does not have to be of the same kind like the relationships among countries within clubs. Along with the convergence clubs theory, there emerged the term of "club convergence". The term "club convergence" refers to the situation when some countries tend to stay in the same country group over time, even though their income per capita grows at high pace. The countries that were classified as relatively poor 30 -40 years ago, now -in 2010 -are still classified as relatively poor. That implies the existence of the "clusters of rich countries" and "clusters of poor countries". The top and bottom clusters refer to the respective clubs. The membership of a specific club is mainly determined by the reference to a income threshold. The income threshold is usually an initial GDP per capita, according to which countries are classified and grouped. The permanent existence of club convergence does not mean that the GDP per capita did not change in the mentioned period, but definitely can be interpreted as the lack of substantial changes in relationship between countries. It also means that countries tend to follow the same growth patterns in bundles, and not in isolation.
The phenomenon of club convergence also proof that the countries do not "jump" from one group to another or it happens very rarely. So even the economies can converge or diverge within some -usually arbitrary -defined groups, the members of the groups do not tend to exchange.
Statistical analysis
The main targets of the statistical analysis is to test for catching-up process among countries in the global perspective, as well as to check for the existence of the so called "club convergence" also in the global sample. If we assume that the catching-up process does take place, the hypothesis about the existence of statistical negative relationship between the average annual rate of growth and initial GDP per capita (in here taken as natural logarithm) shall be confirmed. Also if we regress the two variables the coefficients shall be negative and statistically significant. If the hypothesis is confirmed it would proof that the catching up process does take place on the global scale. That would allow to conclude that countries with initially relatively low GDP per capita experience higher annual GDP per capita growth rates that high income countries. Such relations would let the poor countries to catch up with the rich ones. In the case of club convergence, the author verifies whether -over time -some countries changed the convergence club or not. On the scatter plot the author puts both on vertical and horizontal scale, the GDP per capita ( Source: own elaboration using STATISTICA 9 software.
As it can be concluded from chart 1, the statistical relationship between the two variables is hardly visible. In the case the correlation coefficient equals r = (-0,15) and the r 2 = 0,023. The p-value is (0,123) which indicate no statistical significance. Based on such results it is not justified to state that, in the global sample, the catching up process can be observed. What is clearly visible in the chart 1, the average growth rates differ significantly across countries, even in the case of countries with similar initial GDP PPP per capita level (in the year 1980). Also it can be observed high density and differentiation among countries with initial GDP PPP per capita (as natural logarithm) that varies between from 7 to 9. Among these countries we can see that some managed to achieve astonishingly high growth rates, like Qatar (9,5% annually), Korea ‡ ‡ (8,5% annually), while -on the other side there are countries which failed totally in terms of GDP per capita growth. Among the "bad ‡ ‡ Republic of South Korea 3% annually) -the worst result, Gabon (2,3%) or Venezuela (2,5%). The group is very numerous; it counts 48 for countries, which constitute almost the half of the sample. In the case, if we observe such great disparities among countries in terms of their average annual GDP growth rate, the catching-up process is highly improbable. If the countries with relatively low initial GDP PPP per capita enjoyed the highest and stable growth rates in the 30-year period the convergence among world countries probably could be noticed. On the other side, if we look once more at the chart 1, it can be easily seen that the counties with the annual growth rate varied from 2% to 4%, had significantly different initial GDP PPP per capita levels. Additionally the group of countries is also highly differentiated. Within the group we can find countries like Zambia (2,2% growth rate and GDP PPP per capita in 1980 -845), but also Switzerland or Italy. An outstanding example of an country of the best performance is Republic of China, with the very low initial GDP per capita in 1980 -250 US PPP Dollars, and the average GDP per capita growth rate at 11,2% per year. That is the best result in the whole sample. In fact each country where the natural logarithm of its GDP PPP per capita in 1980 varied from 0 to 8, and at the same time the country managed to achieve higher than the average (the average is supposed to be the 6% annually) in the sample annual growth rates, are the best performers in the group. In the case of these economies, it would be justified to state that they are the countries where the possibility of catching-up with the high-income countries is possible to achieve. Among the countries are: China, South Korea, India, Maldives, Indonesia, Thailand, Mauritius, Malaysia, Lao People`s Republic, Sri Lanka, Libya and Botswana.
If we divide the scheme into 4 quarters, the following conclusions can be derived: 1. Countries in the I quarter are the best performing countries (in the global perspective), with the highest initial GDP per capita level, and at the same time achieving highest per capita growth rates. Countries in the group are the best performing economies in the world in terms of GDP per capita growth rates. These are the leading economies in that kind of classification. Only two countries belong to the group: Qatar and Luxembourg;
2.
Countries in the quarter II, are the ones which could be treated as ones where the catching-up process can be identified. They are characterizes by relatively low initial income and they achieve relatively highest per capita income annual growth rates. If they maintain the growth rates in the following years, they have a great opportunity to catch-up with the high income countries; 3.
Countries in the quarter III are the permanently lagging behind economies, and are the worst performing countries in the whole sample. If they will not enjoy the stable and high-income growth rates in the following years they will never catch-up with the high income economies. The group is the most numerous and mostly composed of the countries we usually name "developing countries"; 4.
Countries in the quarter IV, are the economies, with relatively high initial GDP per capita, that in the period 1980-2010 achieved lower than the average per capita income growth rates. In the group we find most of the Western European countries; 5.
If countries from the quarter II and IV in the following years manage to maintain the present growth rates, it is highly probable that the income convergence would be the case in here. The income gap among countries from the two groups shall tend to lower; 6.
Exactly the reverse situation we note in the case of countries in quarter I and III. If the countries will maintain the present growth rates in the following years, the income gap among the economies in the groups shall tend to grow at high pace.
Based on such results there is no basis to confirm the general hypothesis that countries with low initial GDP per capita tend to catch up with high-income countries. If that would be the case, there would be some basis to confirm the hypothesis about the income convergence on the global scale. From the analysis above it can be also concluded that means that probably the initial GDP level does not determine the future annual GDP growth rates, which is one the basic assumption of the catching-up hypothesis. As the additional analysis, the author tests for general income inequalities among the countries included in the sample, in 1980 and afterwards -in 2010. In the chart 2 (see below), there are presentedas the overlaid two-way graphs, the Kernel Gaussian density functions for the GDP PPP per capita in 1980 and in 2010. Source: own elaboration using STATA 9.0 software.
As it can be concluded from the chart 2, in 1980 the probability of being a relatively poor country was much higher than in the 2010. The concentration of countries with low GDP per capita was higher than in 2010. Although we can see that in 2010 the probability of being relatively poor country still exists, however it is much lower than it was in 1980. On such evidence it can concluded that all countries experienced positive annual GDP per capita growth rates, but the distribution of growth was highly uneven among economies. It means that even low income countries (in 1980), which were supposed to achieve the relatively highest growth rates so that the catching-up process could be positively verified, did not so indeed. The growth rates (also seen in chart 1), in low income country group, varied substantially. The direct consequence of a very uneven growth distribution in the period 1989-2010, is greater polarization among countries in 2010, than it was in 1980. It does not mean that the GDP per capita in low-income countries (in 1980), decreased from then until now (in 2010). In fact, the GDP per capita did increased, however it does not mean automatically that the income gap between the "rich Source: own elaboration using STATISTICA 9 software.
The phenomenon of club convergence was clarified in the previous section. It was assumed that countries tend to stay in the same group over time, even if they experience substantial GDP per capita growth rates. If that is the case, the countries, which were classified as relatively poor in 1980, should be classified similarly in the year 2010. To verify the hypothesis, the author analyzes the scatter plot above (chart 3). If the hypothesis about the existence of club convergence is to be confirmed, countries which were relatively poor in the year 1980, shall still be considered as relatively poor in 2010, forming a kind of "club". Similarly, countries, which were classified as relatively rich in 1980, shall be classified in the same way in 2010, forming another "club". Analyzing chart 3, it is justified to draw a conclusion that two such "clubs" can be identified. Both of them are formed from economies that lie in I and III quarter of the coordinates system. Economies, which can be found in the quarter I, are relatively rich countries, with high GDP PPP per capita, in 1980 and 2010. The opposite situation we find in the quarter III -countries in the "club" were relatively poor in 1980 and are still relatively poor in 2010. That is also proofs that on global scale the low-income economies do not actually catch-up with the high-income ones. Countries in the quarter II are the economies that in the period 1980-2010 managed to catch-up significantly with the high-income economies. According to their GDP per capita in 1980, they were treated as poor countries, while -after 30 years, their GDP per capita can be easily compared with the per capita income of presently rich countries. It means that these economies managed "change" the convergence club and they tend to grow steadily as a reasonable pace, so that they can catch-up with the rich countries effectively.
Final remarks
The main aim of the author`s analysis was to test for the catching-up process among world countries, and to learn about the existence of club convergence among selected economies. The analysis outcomes are evident, that in the sample of 101 countries, no statistically significant relationship between initial GDP per capita and average annual growth rate was detected. On such basis, it is hardly possible to state that in the global perspective countries tend to converge in term of their per capita income. Nevertheless, on the other side, the convergence within rich countries` group is much more prevalent than in the poor ones. Probably it is due to the fact, that poor countries group is more diversified and they face crucial structural difficulties disabling entering stable growth pattern.
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The evidence on hardly any catching-up process is visible, and it was also confirmed by the clear formation of two numerous convergence clubs. It proofs that countries, over time, tend to stay in the same country group, the same "club". Only few economies managed to grow at a pace that enabled them to leave the "poor club". As a general conclusion, the author may claim that hardly any catchingup process can be detected in the period 1980-2010, and a consequence the income gap between the rich and the poor ones is rather growing than diminishing.
